Oral tolerization leads to active suppression and bystander tolerance in adult rats while anergy dominates in young rats.
Oral tolerance was induced in 4-week-old (young) and 12-week-old (adult) rats by feeding ovalbumin (OvA)-containing pellets during 4 weeks. Seven weeks after removal of the OvA-pellets the rats were immunized with a mixture of OvA and human serum albumin (HSA) in Freund's complete adjuvant (FCA), and the following immune response was monitored. Both the young and adult groups of OvA-fed rats had significantly suppressed OvA-specific delayed-type hypersensitivity (DTH) responses and T-cell proliferation, reflecting a long-lasting T-cell tolerance to OvA both in vivo and in vitro. Furthermore, spleen cells from rats tolerized as adults were able to suppress the proliferation of primed T-cells from normal immunized rats, demonstrating the presence of antigen-specific suppressive cells. Accordingly, the adult rats showed bystander suppression of the response to HSA with respect to DTH-reaction, specific proliferation, and reduced enlargement of the draining lymph nodes after immunization. There was no evidence of active suppression in vitro or bystander tolerance in the orally tolerized young group, indicating that anergy rather than active suppression was prevalent in these rats. Furthermore, in the young group there was no suppression of the antibody response since the IgG and IgE anti-OvA antibody levels were indistinguishable from those of the controls. Contrary to the young rats, the adult fed group showed transiently elevated levels of IgG anti-OvA antibodies at 1 week post-immunization, followed by a subsequent significantly suppressed IgG antibody response. In conclusion, the results demonstrate that the induction of anergy or active suppression after antigen feeding can be determined by the age at which the antigen is introduced to the mucosal immune system.